Piano cartesiano e retta

vouaMATHS P and Q are two points having coordinates (—1, 3) and (5, — 1), respectively.
Find:

a. slope of PQ;

b. K, the midpoint of PQ;

c. the equation of the line through K which is perpendicular to PQ. Test if this line contains the
point (4, 5).
(IR Leaving Certificate Examination, Ordinary Level, 1992)

a. In order to find the slope of PQ, we use the formula for m and we substitute the coordinates of points P
and Q:
_JYoa—Jyp _ —1-3 —4 2

m= XQ_XP B 5—(—1) :T:_?

b. The midpoint K of PQ can be calculated using the midpoint formula:

K( pr2er, prZryQ>:K<—12+5, 3+g_1))=1<(%,%)=1<(2,1)-

c. The line perpendicular to PQ has slope

Its equation in slope-intercept form is then:
_ ’ _ 3
y=mx+b — y=5x+b.
We can easily find the value of the intercept b by substituting the coordinates of the point K into the equation,

since the line passes through K. We get:

1=%2+b ~ 1=34b — b=-2.

The equation of the line through K and perpendicular to PQ is therefore:
y= %x -2,

which can also be written as y = 1.5x — 2.
Finally, let us test if the line contains the point (4, 5) by substituting its coordinates into the equation.
5=154—-2 - 5=6—-2 - 5=4.

The equality does not hold, so we can conclude that the point (4, 5) does not belong to the line.
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